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ABSTRACT 
Infections by soil-transmitted helminths is still a public health problem in Indonesia. Ascaris 
lumbricoides, Trichuris trichiura and the hookworms- mainly Necator americanus- were the most 
encountered. 
The rural villages near Yogyakarta in Central Java, Indonesia, were studied for the endemicity of 
the worms. The population in the two villages were around 1200 people and regarded the same in respect 
of low socio-economic level and low educational level. However, different occupations were applied in 
the villages. 
In the villages of Kasongan the main occupation was working in home industries making clay 
handicrafts such as ceramics and potteries, with bare hands. The materials were clay and sand, obtained 
from the soil surrounding the houses and from the riverbanks nearby. Environmental sanitation was very 
poor : most of the people had no latrines, defecation occurred in the field or in the vicinity of the river. 
The climate was hot and humid. The village of Godehan was inhabited mostly by farmers, who also raised 
fish in open fishponds in the gardens or in the ricefields. Most of the houses did not have a latrine and 
defecation occurred in the fishponds or in the surroundings of the river. 
Faecel examinations were done by Kato's thick smear and modified Harada Mori culture technique. 
Soil samples were also taken from the several places and examined for A. lumbricoides eggs. The 
prevalence rates of the soil transmitted helminths in Kasongan village were significantly higher than those 
in Godehan village. 
A. lumbricoides infections were 50.8% and 11.5%; T. trichiura infection were 82.6% and 36.6% and 
N. americanus infections were 76.5% and 25.3%, in Kasongan and Godehan respectitively. Soil samples 
were found positive for A. lumbricoides eggs in 28.3% of 538 soil samples in Kasongan and in 2.7% of 
183 samples in Godehan. 
The results indicated, that perhaps occupation was a factor for the significant differences in 
endemicity in the two villages. 
INTRODUCTION The most important soil-transmitted hel- 
minths are: Ascaris lumbricoides, Trichuris 
The helminths that, as a group, have the trichiura, Necator americanus and Ancylos- 
widest and most general distribution and the toma duodenale. An additional species, less 
highest prevalence rates are those whose in- widely distributed and less restricted to soil- 
fective stages are generated in soil; in a large transmission is Strongyloides stercoralis. 
part of the world they also cause the highest In general it is believed that the various 
incidence of human diseases. species of soil-transmitted nematodes are still 
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cosmopolitan, and its distribution are largely 
determined by local habits of the people in the 
disposal of faeces. In the case of these nema- 
todes under consideration, the intermediary 
vehicle of transference is the soil. Conse- 
quently it is the soil which constitutes the 
infective medium to the host. Any discussions 
of habits and practices of the host as a factor 
influencing transmission of these parasites, in 
regards to faeces disposal, must take into 
consideration three salient points:1 the suit- 
ability of the environment for the eggs or 
larvae, in the actual location where the faeces 
2 
are deposited; the mode and extent of contact 
between soil and faeces; and3 the mode and 
extent of contact between soil and food, 
drinking water and skin. 
The most important point to be stressed 
here is that in spite of the enormous progress 
which mankind has made over the past fifty 
years and the great modem cities which have 
been established in many countries, there still 
remain even relatively close to these cities, a 
vast number of human beings whose stand- 
ards of living, level of education, and eco- 
nomic and social status have changed little, 
and whose habits, particularly with regard to 
defaecation, are still such to expose them 
constantly to infection with soil-transmitted 
1 
nematodes . 
In this paper, the endemicity of soil- 
transmitted helminths in Yogyakarta is 
presented, to show the differences in the pre- 
valence rates and intensity of infections in 
rural areas near the city, where the conditions 
of the people and the traditional habits in the 
disposal of faeces are different. 
MATERIAL AND METHODS 
The study was conducted in ma1 areas 
near the city of Yogyakarta. Two villages 
were selected for the study: 
A. Kasongan, Bantu1 Regency, Yogyakar- 
ta 
The total population of this village was 
1159, consisted of 234 families. Most of the 
people were farmers, and many of them were 
workers in home industries making clay 
handicrafts, such as ceramics and potteries. 
The educational level and the socioeconomic 
status of the people were relatively low, and 
the environmental sanitation was very poor. 
Most of the people did not have latrine, and 
they defaecated commonly in the garden or in 
the river. 
The climate was hot and humid, and the 
soil consisted of clay and sand. The materials 
of handicrafts were clay and sand obtained 
from the fields surrounding their homes and 
from the banks of the river. 
B. Godehan, Sleman Regency, Yogyakar- 
ta 
The population of the study village was 
11 39 persons, consisted of 258 families. Most 
of the people were farmers with low socio- 
economic level and poor environmental 
sanitation. The educational level was also 
relatively low. For their income generations, 
many of them raised fish in the fishponds, 
located in the garden or in the ricefield. Most 
of the people did not have latrine, and they 
simply defaecated in the fishponds or in the 
river. 
The. climate was hot and humid, and the 
soil consisted particularly of red clay. 
The general household survey about age, 
sex, educational level, type of occupation, 
and the traditional habits in the d ispwi  of 
faeces was done in these two villages by using 
ques tionairs. 
Faecal samples were collected from ap- 
proximately 30% of the total population 
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selected randomly from Kasongan, and from 
the people of Godehan, and examined for hel- 
minthic eggs, in the laboratory of the Depart- 
ment of Parasitology. Kato's thick smear 
technique as described by Katz et al? and 
3 Kobayashi was used for quantitative ex- 
amination, and a modified Harada Mori cul- 
ture technique as described by ~ s i e h ~  and 
5 Sasa was used for qualitative examination to 
identify the hookworm species and S.ster- 
coralis. 
Soil samples taken from the places of 
about 10% of the houses in the village were 
examined for helminthic eggs. A simple tech- 
nique as described by Rukmono et aL6 and 
6 Ismid et al. was used for soil examination. 
RESULTS AND DISCUSSION 
Table 1 shows the distribution of the 
population of Kasongan and Godehan, 
Yogyakarta, by the level of education. It can 
be seen that the educational level of the 
people in these two study villages was rela- 
tively low, but it seemed that the people of 
Kasongan had a higher educational level than 
the people of Godehan. A total of 495 persons 
(42.7%) in Kasongan were illiterate, and only 
3 persons (0.3%) educated from an academy 
or university. In Godehan, a total of 159 per- 
sons (14.0%) were illiterate and 18 persons 
(1.6%) graduated from an academy or univer- 
sity. 
The distribution of the population by the 
type of occupation is shown in Table 2. About 
10.3% of the people in Kasongan were 
farmers, and 19.9% were day handicraft 
workers. Actually, most of the people in 
Kasongan, children and adults, always made 
ceramics or potteries at their homes as a tradi- 
tional habit, and sold them to the people in the 
city. To promote this income-generating ac- 
tivities, the Government had said great atten- 
tion and helped the people in producing 
ceramics with modem creation and better 
quality. In Godehan, 21.3% of the people 
were really farmers, but most of the people 
always worked in the garden or in the fields 
during their leisure times. 
The defaecation habits of the people can 
be seen in Table 3. Many people in Kasongan 
commonly defaecated in the river (40.8%) 
and in the garden (27.7%). Approximately 
21.7% defaecated in the latrines, and 4.8% in 
the ponds. Most of the people in Godehan 
defaecated in the river (53.7%) and in the 
fishponds (30.4%). Only few people defae- 
cated in the latrines (9.4%) and in the garden 
(1.6%). 
Table 4 shows the positive findings of 
Ascaris lumbricoides eggs in the soil. The 
results of soil examination confirmed the 
traditional habits of the people in the disposal 
of faeces. A total a 28.3% out of 538 soil 
samples from Kasongan were positive with 
Ascaris eggs, mostly found near the latrines 
or places for defaecation (7 1.4%) and near the 
wells or washing places (43.3%). These find- 
ings confirmed the report of Indriyono et aL8 
about soil polution with human excreta in 
Sawahlunto west Sumatera and Serpong west 
Java. Constant soil pollution with human 
faeces around the farmer's dwelling occured 
throughout the year, and the place usually 
were garbage pile, the shaded area under a 
tree, near the latrines, and near tbe wasling 
places. Among 183 soil samples from 
Godehan examined for helrninthic eggs only 
five samples were found (2.7%)Asccris posi- 
tive. It means that the soil contamination with 
human faeces in Godehan was relatively 
lower than those in Kasongan. 
The prevalence rates and intensity of 
soil-transmitted helminthic infections by sex 
in Kasongan and Godehan were shown in 
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Table 1. Distribution of the population by the educational level in Kasongan and Godehan, Yogyakarta 
Education 
Kasongan Godehan 
No. of No. of 
people exam. % people exam. % 
Preschool 175 15.1 
Primary school - 3 years 214 18.5 
Primary school 4-6 years 180 15.5 
Secondary school 59 5.1 
High school 33 2.8 
Academy/University 3 0.3 
Illiterate 495 42.7 159 14.0 
Total 1159 100.0 1132 100.0 
Table 2. Distribution of the population by the type of occupation, in kasongan and Godehan, Yogyakarta 
Kasongan Godehan 
Occupation 
No. of No. of 
people exam. % people exam. % 
Preschool 175 15.1 106 9.4 
School children 246 21.2 28 1 24.8 
Employee 20 1.7 98 8.6 
Businessman 90 7.8 100 8.8 
Farmer 119 10.3 24 1 21.3 
Soil handicraft worker 23 1 19.9 0 0 
Labour 93 8.0 141 12.5 
Jobless 185 16.0 165 14.6 
Total 1159 100.0 1132 100.0 
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Table 3. The defaecation habits of the people in Kasongan and Godehan, Yogyakarta 
Kasongan Godehan 
Place of 
defaecation No. of No. of 
people exam. % people exam. % 
Latrine 
Pond 
River 
Garden 
Others 
Total 916 100.0 1129 100.0 
Table 4. Positive findings of Ascaris lymbricoides eggs in the SOU according to places, in Kasongan and 
Godehan, Yogyakarta 
Place 
of soil 
Kasongan Godehan 
No. of No. No. of No. 
soil exam. pos. % soil exam. pos. % 
Outside the house 248 72 29.0 96 4 4.2 
Inside the house 60 15 25.0 21 1 4.8 
Near the welllwashing 
places 
Near the latrine1 
place of defaecation 7 5 71.4 13 0 0 
Garden 163 34 20.9 35 0 0 
Total 538 152 28.3 183 5 2.7 
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Table 5. The prevalence rates of these 
nematodes in Kasongan were much higher 
than those in Godehan. It was found that the 
prevalence rates of A.lumbricoides were 
50.8% and 11.5%; T.trichiura were 82.6% 
and 36.3% and N.arnericanus were 76.5% 
and 25.3% in Kasongan and Godehan respec- 
tively. The differences between the preva- 
lence rates of these soil-transmitted helminths 
in the two study villages were highly sig- 
nificant (For A.lumbricoides, x2= 216.3, df= 
2 1; T.n-ichiura, X = 216.1, df= 1; N.ameri- 
2 
canus, X =264.5, d f =  1). This results con- 
firmed the traditional defaecation habits of 
the people and the soil pollution with human 
faeces in Kasongan and Godehan. 
Both in  Kasongan and Godehan, 
N.americanus were more detected among 
males than females. The prevalence rates in 
Kasongan were78.9% and 73.2% inmale and 
female respectively. The difference was not 
significant. In Godehan, the prevalence rate 
of N.americanus in male (29.2%) was sig- 
nificantly higher than in female (21.0%), 
(x2=4.24, df=l). 
Clarke et at? reported the prevalence 
rates of soil- transmitted helminths in five 
villages near the city of Yogyakarta; Ascaris 
was found 76.0%, T.n-ichiura 94.7%, and 
hookworm was 65.3% . Noerhajati et al.1° 
reported the study in Kasihan, Bantul Regen- 
cy, Yogyakarta. The prevalence rates of 
A.lumbricoides were 74.7% and 72.0%, 
T.nichiura 85.8% and 90.0%, and hookworm 
46.4% and 48.0%. 
The intensity of infection was estimated 
by the Number of Eggs Per Gram faeces per 
infected person (NEPG). It proved that in 
Kasongan, the intensity of Ascaris infection 
in male was higher than those in female, while 
in Godehan, in female was higher than in 
male. The reason of these findings can be 
explained that most of the men in Kasongan, 
children and adults, were traditionally in- 
valved in the day handicrafts. The techniques 
of making ceramics are very simple; they mix 
clay and sand with their feet and hands, so that 
contamination with Ascaris eggs from the soil 
might occur continuously. In Godehan, the 
intensity of Ascaris infection in female is 
higher than in male, that might be due to the 
poor personal hygienic habits of the women. 
The intensity of T.trichiura and N.ameri- 
canus infections in male and female, both in 
these two study villages were relatively low. 
Table 6 and Table 7 show the distribu- 
tion of soil-transmitted helminths according 
to age groups. All of these nematodes ap- 
peared to be acquired early in life and similar- 
ly distributed among various age groups. The 
highest prevalence rate and intensity of As- 
caris infection was found in children less than 
10 years of age in both study villages. 
SUMMARY 
A study of soil-transmitted helminths 
was conducted in two villages near the city of 
Yogyakarta: Kasongan, Bantul Regency and 
Godehan, Sleman Regency, where the condi- 
tion of the people and the traditional habits in 
defaecation were different. Most of the 
people in Kasongan were clay handicraft 
workers, while most of the people in Godehan 
were farmers. 
The prevalence rates of soil-transmitted 
helminths in Kasongan were significantly 
higher than those in Godehan. A .lumbricoides 
infections were 50.8% and ! 1.5%; T.nichiura 
were 82.6% and 36.6%, and N.americanus 
were 76.5% and 25.3%, in Kasongan and 
Godehan respectively. The intensity of As- 
caris infection in Kasongan was higher in 
male than in female, while in Godehan, it was 
higher in female than in male. 
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Table 5. The prevalence rates of soil-transmitted helminths by sex, in Kasongan and Godehan, Yogyakarta 
Ascaris Trichuris Necator ** 
Sex No. lumbricoides trichiura americanus 
exam. No. Mean No. Mean No. Mean* 
pos. % NEPG pos. % NEPG pos. % NEPG 
Kasongan 
Male 163 78 47.9 4751 137 84.0 490 130 79.8 200 
Female 164 88 53.7 1952 133 81.1 537 120 73.2 270 
Total 327 166 50.8 3267 270 82.6 513 250 76.5 234 
Godehan 
Male 428 44 10.3 728 153 35.7 121 128 29.2 9 1 
Female 47 1 59 12.5 3433 173 36.7 145 99 21.0 57 
- - 
Total 899 103 11.5 2277 326 36.3 139 227 25.3 76 
* Mean Number of Eggs Per Gram faeces infected person. 
** Faecal examination by Kato's thick smear and modified Harada Mori culture techniques. 
Table 6. The prevalence rates of soil-transmitted helminths by age group and intensity of infection, in 
Kasongan, Yogyakarta 
Ascaris Trichuris Necator** 
Age group No. lumbricoides trichiura americanus 
(years) exam. No. Mean No. Mean No. Mean* 
pos. % NEPG pos. % NEPG pos. % NEPG 
-- 
Total 327 166 50.8 3267 270 82.6 513 250 76.5 234 
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Table 7. The prevalence rates of soil-transmitted helminths by age group and intensity of infection, in 
Godehan, Yogyakarta 
Ascaris Tricliuris Necaror** 
Iumbricoides trichiura americanus 
Age group No. No. % Mean No. % Mean No. % Mean* 
(years) exam. pos. NEPG pos. NEPG pos. NEPG 
Total 899 103 11.5 2277 326 36.6 139 227 25.3 76 
* Mean Number of Eggs Per Gram faeces per infected person 
** Faecal examination by Kato's thick smear and modified Harada Mori culture techniques. 
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In both villages the highest prevalence 
rate and intensity of A.lumbricoides infection 
was found in children less than 10 years of 
age. 
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